of the excretion of free amino acids after burnB and surgery in humans (1) (2) (3) (4) (5) (6) has given rise to conflicting results. The discrepancies reported quite probably have three principal causes:
(1) inadequately controlled observations; source of confusion may have been the lack of appreciation by most investigators of the alteration of sulfur amino acid metabolism that occurs after trauma.
The metabolism of the sulfur amino acids has been shown to be intimately connected with the processes involved in the regeneration of tissue in wounds (7) (8) (9) (10) . Although a negative nitrogen balance appears after wounding, the amount of sulfur excreted is not usually commensurate with the nitrogen output when compared to the situation in normal animals. Since taurine represents a large part of the total amino acids excreted, changes in sulfur metabolism might be expected to have a notable influence on the level of the total amino acids in the urine. The level and quality of protein nutrition (11) may be another factor of considerable influence in the excretion of amino acids after wounding.
In this paper are reported the results of a comparison of the excretion of amino acid nitrogen and taurine by normal and by wounded rats on a high-protein and on a proteinfree diet.
EXPERIMENTAL This investigation
was carried out on four groups of female Sprague-Dawley rats, weighing 220 ± 20 gm. There were 6 rats in each group. Two of the groups (I and II) were fed a protein-free diet whose composition has been described (12) ; the other two groups (III and IV) were fed a diet consisting of the same proteinfree mixture supplemented with 20 per cent casein. The two types of diet were isocaloric.
Ten gm. of the appropriate diet was supplied to each rat per day. It was found that the rats completely consumed all the food presented to them each day. Distilled water was permitted ad libitum.
The animals were acclimated to the diets for 3 days prior to the time of wounding.
At the time of wounding, the animals were anesthetized with Nembutal and ethyl ether. The animals of Groups I and III were shaved in the intrascapular region, and a circular piece of skin, with the underlying connective tissue, 4 cm. in diameter, was excised from each animal. The rats in Groups II and IV were anesthetized and shaved in the same manner but were not wounded. The animals were maintained in individual metabolism cages.
Urine samples were collected every 24 hours and analyzed for total nitrogen, amino acid nitrogen, and taurine. Total nitrogen was determined by micro- Kjeldahl; amino acid nitrogen by a modification of the diethylthiocarbamide method described by Sobel et at (13) . This method measures the tx-amino nitrogen of all the amino acids that may be present in the urine, with the exception of that of taurine.
The taurine content of the urine samples was measured as the dinitrophenyl derivative (14) . Dinitrophenyl (DNP) taurine is insoluble in ethyl ether but very soluble in water. Since most of the DNP-amino acids are readily soluble in ethyl ether, this property can be used to advantage in measuring taurine as its derivative. There are only a few water-soluble, ether-insoluble DNP derivatives of naturally occurring amino acids. Among these are x-DNP-arginine, bis-DNP-histidine, and e-monoDNP-lysine. Although free arginine and histidine have been reported to be present in urine, they are generally found in quite small amounts and are not always detectable. These amino acids are observed in the urine only when relatively large amounts are ingested or when especially sensitive methods of isolation are used. Free lysine regularly yields the di-DNP derivative, which is very soluble in ether. The essential absence of these amino acids from urine places taurine in the unique position of being the in. the urine samples collected in this experiment was DNP-taurine.
The yellow compound obtained by the treatment of urine with dinitrofluorobenzene (DNFB) was compared with authentic samples of tx-DNP-arginine, bis-DNP-histidine, and DNP-taurine by chromatography in several solvent systems. Chromatograms using the "toluene" system of Biserte (15) diluted urine were decolorized with Norite A. After ifitration, 2.0-mi. aliquots of the decolorized urine were mixed with 1 ml. of saturated Nail CO8; to this solution was then added 0.085 gm. of DNFB in 6 ml. of ethanol. The reaction mixture was shaken for 3 hours in the dark at room temperature. It was then acidified to congo red with 1 N ilCl and diluted with 10 ml. of water. The acidified mixture was 
RESULTS AND DISCUSSION
The data for the total cumulative excretion of amino acid nitrogen is plotted in Fig. 2 . As can be seen, there is no difference in the excretion of amino acid nitrogen between the normal control and the wounded animals. However, as might be expected, the level of amino acid excretion is much greater for the rats fed the 20 per cent protein diet than for those given the protein-free diet. These results may be interpreted to indicate that the "wounding stimulus" and the regeneration processes do not affect the mechanism for converting amino acids to urea. It might also be pointed out that differences in the level and utilization of the protein in the diet may well be one of the In Fig. 3 is shown the total cumulative excretion of taurine during the course of the experiment.
The wounded rats fed the 20 per cent casein diet excreted significantly less taurine than did the controls. This is in accord with the previously reported results indicating a conservation of sulfur by wounded animals (7). However, in the case of the rats given the protein-free diet, there was no measurable difference in the amount of taurine excreted by the two groups of rats. 
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These latter results may be quite misleading unless viewed in. the proper perspective, as discussed below. Nitrogen excretion by the animals in this experiment followed the patterns exhibited in previously reported experiments. There were no significant differences between the amount of nitrogen excreted by the wounded and the control animals on the 20 per cent casein diet; on the other hand, the wounded rats given the protein-free diet excreted about 50 per cent more nitrogen than did the comparable controls.
These results become more readily interpretable if the data are plotted on the basis of the ratio of nitrogen to taurine excreted ( Fig.  4 and 5) . The normal control animals continued to excrete approximately the same relative amounts of nitrogen to taurine throughout the experiment, whether they received the high protein diet or the protein-free diet. The stimulus of wounding evidently brought about a change in the sulfur metabolism so that the relative amount of sulfur amino acids available to the wounded animal is increased. This is brought about in two ways. When sufficient protein is available, as in the case of the rats on the high protein diet, the amount of cystine converted to taurine is decreased, resulting in a decreased taurine output with no change in nitrogen excretion.
On the protein-free diet, the wounded rats catabolize more protein than do the nonwounded controls, resulting in an increased nitrogen excretion; since the same amount of taurine is excreted by both the wounded and control animals, there must be a conservation of the sulfur amino acids that arose from the protein providing the excess nitrogen output. In both cases, the end result is to make more sulfur amino acids available to the wounded animal.
SUMMARY
A comparison of the excretion of amino acids by normal and wounded rats on a high protein and protein-free diet was made. The nontaurine amino acid nitrogen excretion was found to be the same for the control and wounded animals, although the rats on the high protein diet excreted considerably more amino acid nitrogen than did those on the protein-free diet. The wounded animals on the high protein diet had the same total nitrogen output but excreted significantly larger amounts of taurine than did the nonwounded controls. The wounded animals given the protein-free diet excreted the same amount of taurine but produced more total nitrogen than did the control rats. On the basis of the total nitrogen-taurine excretion ratios, the data indicate that cystine is conserved by the wounded as compared to the normal animals.
